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INTRODUCTION' 


Charleston  Harbor,  South.  Carolina,  id  the  site  of  an  important  commercial 
port  and  a  V.S.  Navy  base.  Tatar  depths  throughout  the  entire  are^  are  typically 
shallow,  and  maintenance  dredging  is  necessary  to  keep  access  channels  at  their 
prescribed  depth  because  of  shoaling.  Ships  enter  the  harbor  via  an  entrance 
channel  protected  along  its  inner  reaches  by  a  pair  of  rubble  jetties.  The 
Charleston  Herbcr  Project,  authorized  by  the  River  and  Harbor  Act,  provides  that 
the  entrance  channel  be  maintained  at  a  depth  of  35  feet  and  a  width  of  1000 
feet  from  the  sea  to  the  inner  end  of  the  jetties  (U.S.  Army  Engineer  District, 
Charleston,  1975).  The  depth  of  the  entrance  channel  is  maintained  using  a 
hopper  dredge,  and  dredged  material  is  disposed  in  an  open  ocean  disposal  area 
just  south  of  the  jetties.  According  to  the  Corps  report,  volumes  ranging  from 
367,160  to  1,110,000  cubic  yards  of  dredged  materials  have  been  disposed  over 
this  site  annually  since  FY  1965. 

Relatively  little  is  known  about  the  marine  life  and  sedimentologic 
processes  of  the  Charleston  Harbor  Ocean  Disposal  Area  and  vicinity.  The  South 
Carolina  Vila  life  and  Marine  Resources  Department  (1972)  conducted  trawl  surveys 
of  the  area  md  found  relatively  few  species  and  low  numbers  of  individuals 
compared  with  inshore  estuarine  areas.  However,  no  thorough  benthic  sampling 
has  ever  been  conducted  in  the  area  and  no  data  base  exists  which  might  be  used 
to  assess  the  impact  of  disposing  dredged  materiel  there.  A  reconnaissance 
survey  of  bottom  sediments  -at  the  mouth  of  Charleston  Harbor  was  conducted  by  the 
1.3.  boast  o.nc  Geodetic  Survey  for  the  b'.S.  Navy  in  1951.  This  was  largely  a 
gear  test  experiment  and  yielded  very  few  .quantitative  grain  sice  analyses. 

During  September  1978  the  Charleston  District,  U.S.  Army  Corps  or  Engineers 


entered  into  a  contract  with  the  South  Carolina  Wildlife  and  Marine  Resources 
Department  for  benthic  and  sedimentologic  studies  of  the  Charleston  Harbor 
Ocean  Disposal  Area  and  vicinity.  The  goals  of  this  study  were  to: 

(1)  Characterize  the  species  conposition  and  density  of  benthic 
communities  in  areas  subjected  either  to  deposition  of  dredged 
material  or  to  resulting  sedimentation; 

(2)  Assess  the  effects  of  dredged  material  disposal  on  bottom  communities 
in  the  disposal  area; 

(3)  Describe  the  mineralogic  and  textural  characteristics  of  the  bottom 
sediments  in  and  about  the  Charleston  Harbor  Ocean  Disposal  area  and 
the  bottom  sediments  of  the  Charleston  Harbor  Entrance  Channel. 

(4)  Describe  the  sediment  bedforms  present  in  and  about  the  Charleston 
Harbor  Ocean  Disposal  area  as  to  size,  orientation,  and  composition 
(mineralogy  and  texture) . 

(5)  Ascertain  whether  the  sediment  characteristics  of  the  study  area  have 
been  altered  by  current  disposal  practices. 

(6)  Provide  a  data  base  for  appraising  the  effects  of  deposition  of  dredge 
material  frcm  Charleston  Harbor  in  the  Ocean  Dispoal  Area. 
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MATE RIALS  AND  METHODS 

Dent hie  Ecology 

Sampling  of  the  benthos  was  undertaken  at  40  stations  in  and  adjacent  to 
the  Charleston  Harbor  Ocean  Disposal  Area  during  August  1973.  Stations  were 
arranged  in  five  transects,  with  each  transect  having  eight  stations  (Fig. 1) . 

Three  of  the  transects  crossed  the  Ocean  Disposal  Area,  while  the  other  two 
extended  outside  the  disposal  site  to  the  north-west  and  south-east,  respectively. 
This  array  of  stations  provided  a  total  of  12  sampling  sites  within  the  Ocean 
Disposal  Area  and  23  sites  outside.  Stations  were  located  using  Loran-C  aboard 
the  R/V  ATLANTIC  SUN,  and  the  research  vessel  was  anchored  at  each  site  for  all 
sampling  except  dredge  tows. 

Quantitative  benthic  samples  were  collected  using  a  0.10  m<-  Smith-Mclntyre 
grab.  Five  replicate  samples  were  taken  at  each  of  the  40  stations.  After 
measuring  the  volume  of  the  grab  samples,  collected  materials  were  washed 
through  a  1  mm  sieve.  Organisms  and  sediment  remaining  on  the  sieve  after  washing 
were  removed  to  appropriately  labelled  gallon  jugs  or  bottles,  stained  with  rose 
ber.gal,  and  preserved  in  10%  seawater  formaldehyde.  Collections  were  returned  to 
the  laboratory  for  sorting,  identification,  and  enumeration  of  the  fauna. 

Quantitative  samples  were  supplemented  with  qualitative  samples  of  the 
epifauna  taken  using  a  30  kg  modified  oyster  dredge.  The  dredge  consisted  of  a 
rectangular  steel  frame  measuring  30  cm  across  the  mouth,  with  a  1.5  m  long  bag 
of  2.5  cm  stretch  mesh  polypropylene.  A  skirt  of  interlacing  metal  rings  pro¬ 
tected  the  bag  from  chafing.  A  single  tow  of  five  minutes  was  made  at  each 
station.  After  preliminary  sorting  of  the  catch  in  the  field,  unidentified 
epif.iunal  invertebrates  and  representative  sample  of  firm  substrates  were 


.  -V  sc  rue  cure  was  ana; 


lowing  equation; 


Species  diversity  (Shannon's  formula) -- 
H'  =  -I? i  log-^  pi 

where  H'  is  the  diversity  in  bits  of  information  per  individual, 
and  pi  =  ruL  or  the  proportion  cf  the  sample  belonging  to  the  i-1- 

species . 


Species  richness — 


SR  =  5-1 


where  S  is  the  number  of  species  and  ln><  is  the  natural  logarithm 
of  the  total  number  of  individuals  of  all  species  in  the  sample. 

Evenness  or  equitability-- 


iog2s 

here  H'  is  the  species  diversity  in  bits  of  information  per 
individual  ar.d  3  is  the  numoer  of  species. 


face  and  bottom  water  chemistry  samples  were  collected  at  each  station 
Van  fern  bottle.  Parameters  measured  included  temperature,  salinity, 
d  oxygen,  nitrates,  silicates,  phosphates,  turbidity',  and  suspended  and 
.  ie  solids.  Water  temperatures  were  measured  in  the  field  from  sten 
:ters  mounted  inside  the  Van  Pom  bottles.  All  other  samples  were 


the  laboratory  for  analysis.  Salinity  samp 


were  ar.a-vzed  us  mo 
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month,  and  salinities  v-.ri  ail  in  the  euhalir.e  range  (3C-40c./co! 


during  field  studies  in  August  of  1978  (Table  1  ).  Salinities  were  lowest  a Ion 


the  innermost  trar.s- 


(averaging  33.33 °/oo)  and  highest  along  the  outermost 


transect  ("aver  rein g  33.13c/oo).  As  expected,  salinities  at  a  given  station  were 
higher  on  bettor,  than  at  the  surface,  but  differences  seldom  exceeded  3.0°/co. 


water  temperatures  were  nign  an 


id  reflected  the  s umme r  season  when  sampling  was 


concocted.  .emperature  range-  trem 


i  a  low  of  26.5  -d  in  a  bottom  sample  from. 


station  DS34  to  a  high  of  30.1  C  in  a  surface  sample  from  station  DS23.  Most 


:enperature  readings  w 


were  between  23  and  30  C,  and  differences  from  surface  to 


bottom  in  most  cases  were  rather  small  (Table  1).  0 :-rv gen  concentrations  were 

relatively  high,  given  the  warm  temperatures  and  hign  salinity  or  the  water.  the 
lowest  oxygen  value  observed  was  1.0  mgl  in  a  surface  sample  trom  station  D302. 
Most  values  cf  oxygen  ranged  between  5.0-o.c  mgl  -  (Table  1).  Values  ror  ctr.er 
hydrographic  parameters  measured  during  the  study,  including  turbidity,  nutrients 
and  solids,  are  given  in  Table  1. 

2  v  i  f  a  ur.  a  1  As  s  e  mb  1  a  gas 

A  total  of  171  epi faunal  (or  partly  epifaunal)  macroinvertebrate  species 
was  distinguished  in  oyster  dredge  collections  from  the  40  stations  in  the  study 
area  during  August,  1973  (Tables  2-42).  Tn  terms  of  species,  the  fauna  'was 
dominated  bv  brvctcar.s  (39  species)  ,  cnidarians  (o3  species)  ,  moxlusfcs  (-?  specie 


me  art.. r'ooc: 


’27  species'.  These  tour  groups  occcur 


need  for  74.7*1  of  the  total 
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:ies  found,  only 
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trace 

:  in  erica,  cne  n  rvozcnr.s  :-:cr'o  r  ip.  :  r.i  tcnui.=  , 
r  as  writ  tin  a  •a  it  id  a,  the  sedentary  poly ch notes 
aides  d inn thus ,  the  bivalve  Cha m  i  racernphy  IV.,  and 
s)  vere  round  at  20  cr  more  cf  the  10  stations.  Th 
the  barnacle  2  a 1 an  us  ve n  ns  t  us ,  which  was  present  in 
his  species  was  common  to  abundant  cr.  suitable  she! 


the  study  area  was  scarcely  populated  by  epifaur.al 
invertebrates.  The  batten,  consisting  largely  of  sandy  sediments  with  varying 
amounts  cf  ground  shell,  provided  an  unsuitable  substrata  fer  most  epibanthic 
species.  The  volume  of  most  oyster  dredge  catches  was  very  small,  typically 
consisting  of  a  few  shells  along  with  occasional  decapods  and  echinoderms. 

Patches  with  large  octccorals  (Titar.ideun  f rauenfe Idii)  ,  sponges,  and  ether  hard- 
bottom  organises  were  infrequent  and  quite  localized,  and  none  of  the  stations 
represented  significant  "live  bottom"  areas.  Sand  dollars  (Mellita 
:u  t:v:  u :  esp«  rio  rat  a)  were  abundant  in  fine  sand  stations  (DS01,  IDS  02  ,  DS03,  and  DS0->) 
along  the  innermost  transect,  but  elsewhere  they  were  infrequent  or  absent. 

Considerable  variability  was  observed  in  the  number  of  species  frem  station 
to  station  in  the  study  area  (Fig. 3  ).  The  number  of  species  collected  at  a  given 
site  largely  reflected  the  presence  or  absence  of  large  shells,  which  provided 
substrate  rcr  the  sessile  epifauna.  Species  numbers  were  quite  high  where  such 
substrates  were  present,  and  typically  low  where  the  bottom  was  sand  or  sand  and 
ground  shell  only.  A  total  of  10  or  more  species  was  identified  in  coilecticns 
from  nine  of  the  stations  (DS07,  DS13,  0S17,  DS21,  DS25,  DS26,  DS30,  DS33,  D8 38)  . 
The  maximum  number  of  species  (60)  occurred  in  a  sample  from  station  2S25.  The 
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s land ,  uecrcia.  They  noted  that  cptinai  conditions  for  aggregation 


’•  e.-rib  icu:?.  included  the  presence  of  coarse,  sheliy,  siliceous  send  in 


areas  of  subsurf  a -o  vave  action  and  tidal  .-arrant. 

Ranking  second  in  abundance  vas  the  sipuncu.lid  A^picosi phon  in.al is , 

vr.icn  a. counted  for  3.4.”  of  the  total  fauna.  It  vas  nres-cnt  in  collections 
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the  "clear1'  water  on  top  at  the 
elapsed  tine  indicatec. 
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1.  Test  specimens  ( pG  gns/liter  and 
100  gms/iiter)  suspended  in  sea  voter 
(salinity  about  10  ppT)  in  1QC  cl-. 
long  bottom  withdrawal  tubes. 

2.  Suspended  sed inent - t ime  curves 
represent  the  contact  surface  betvee.. 
the  sediment  still  in  suspension  and 
the  "clear"  water  on  top  at  the 
elapsed  time  indicated. 
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NOTES : 

1.  Test  specimens  ( pO  gms/liter  ar.c 
100  gas/ liter)  suspended  ir.  sea  wcU 
(salinity  about  10  ppT)  in  LOG  cm 
long  bottom  withdrawal  tubes. 

2.  Suspended  sed Lment-ti.ee  curves 
represent  the  contact  surface  betwee 
tne  sediment  still  in  suspension  and 
the  "clear"  water  on  top  at  the 
elapsed  tine  indicated. 
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NOTES  : 

1.  Test  specimens  ( 50  gns/iiter  and 
100  gns/liter)  suspended  in  sea  water 
( salinity  about  10  ppT)  in  IOC  cr, 
long  bottom  withdrawal  tubes. 

2.  Suspended  sediment* t iae  curves 
represent  the  contact  surface  be  twee.; 
the  sediment  still  in  suspension  and 
the  "clear"  water  on  top  at  the 
elapsed  tine  indicated. 
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.  (salinity  about  10  ppT)  in  IOC  cm 
_ ,  long  bottom  withdrawal  tubes. 

2.  Suspended  sed  iment  -  c  irae  curves 
represent  the  contact  surface  between 
the  sediment  still  in  suspension  and 
the  "clear"  water  on  top  at  the 

‘  elapsed  time  indicatec. 
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(salinity  about  10  ppT;  in  IX  c:.. 
long  bottom  withdrawal  tubes. 

2.  Suspended  sea imenc -time  curves 
represent  tne  contact  surface  be  twee.-, 
tne  sediment  still  in  suspension  anc 
tne  ’clear"  water  or.  cop  at  the 
elapsed  tine  indicated. 
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( salinity  about  10  ppT)  in  IOC  cm 
long  bottom  withdrawal  tubes. 

2.  Suspended  sed  intent  - 1  ine  curves 
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the  sediment  stili  in  suspension  and 
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robablv  a  bed  torn  rodpor.se  t  >  recent  sice  1 1  and  sea.  oottoni  sediments  in  t ; : 
if she  re  Disoosal  Area  are  not  below  wave  base  and  are  thus  transported  order 
oi  il  swell  and  sea  conditions. 

Those  bottom  sediments  typically  c  ntain  two  phi-normal  quarts  component.-:., 
ne  coarser  in  grain-size  and  poorer  in  sorting  than  the  other  (Tables  39  and 


Lpple  mark  crests  and  troughs  caul:  be 


;rent rated  textural lv  and 


omnositionallv  oniv  at  stations  oS  39  and  DS39  (Tables  90  and  91).  At  all 


>  t . 1 1:  r  s r £1  c  i o r 4 s  crest. 


and  troughs  are  texturallv  and  comoos itionallv 


T'e  15)  individual  phi-nor.:ai  quartz  components  extracted  from  bottom  sediment 
rrp  1  ;-s  :  cl  lected  at  -0  stations  were  classified  into  16  unique  textural  groups, 
he se  phi -normal  components  were  extracts  a  from  cumulative  frequency  data  using 
:-:r.r.'u*.er  program  ?.0K£  (Clark,  1976).  This  classification  is  based  on  mean 
n  in  ••  i e  and  sorting  or  standard  deviation  and  was  accomplished  through 
luster  v.ulvsis ,  inspection,  and  step-wise  discriminant  analysis.  The  individual 
hi -normal  quartz  components  are  each  considered  to  represent  a  depositional 
espcn.se  to  various  interacting  parameters,  i.e.,  wave-tidal  currents  and 
viiluble  sediment  suoply,  effecting  sedimentation.  The  tallowing  six  major  groups 
r.t  "  "  of  t : . -e  pni -normal  yurtz  .m.mroneuts  were  identified: 

'■rout  1:  13  members,  mean  grain  size  of  1.01  +  .13  phi,  Sorting  or 
.55  jr  .  "/  i  ph i  units . 

_2rngir>_  3 :  91  members,  mean  grain  size  of  1.00  +  .08  phi.  Sorting  of 

.it  p  .  j9  phi  units. 

•  r  - :  I-'  members,  mean  grain  size  of  1.35  -  .11  phi.  Sorting  o: 


-.em.oe r s  ,  mean  tram  size 


3 '  j-  . 


pni,  sorting  or 


Croun  9:  26  r.’.e:r.bt:  rs ,  mean  grain  size  of  2.50  -  .06  phi.  Sorting  of 

U .  34  +  .09  phi  units. 

Group  10:  2n  members ,  noun  grain  size  of  2.67  +  .05  phi,  Sorting  of 
0.26  ~  .05  phi  units. 

The  membership  of  these  groups  is  presented  in  Table  92. 

Using  a  goodness- o f- f it  statistical  test,  the  hypothesis  of  equal  distri¬ 
bution  within  and  without  the  disposal  area  was  rejected  at  the  90"!  confidence 
level  only  for  Group  10  (Table  92).  Group  10  alone  appears  to  be  preferentiall 
located  within  the  Charleston  Harbor  Offshore  Disposal  Area.  The  hypothesis  of 
equal  distribution  over  the  five  shore-parallel  transects  was  rejected  at  the 
90"  confidence  level  for  Groups  1,  5,  6,  9,  and  10  (Table  91).  Group  3  alone 
failed  to  be  rejected.  The  hypothesis  of  equal  distribution  over  1  shore- 
perpendicular  transects  was  rejected  at  the  90"  confidence  level  for  Groups  1, 
3,  9,  and  10  (Table  95).  Groups  5  and  6  failed  to  be  rejected.  These  tests 
were  mace  to  analyze  the  geographic  distribution  of  these  groups  over  the  study 
reg ion . 

Rejection  of  both  the  shore-parallel  and  shore-perpendicular  hypotheses 
-suggests  a  distribution  of  isolated  points.  This  is  indicated  for  Groups  1, 

3,  and  12.  In  addition.  Or  up  10  Ls  restricted  to  the  Disposal  Area  proper. 

"ejection  of  only  the  shore-parallel  hypothesis  suggests  a  distribution 
if  shore-parallel  bands  and  is  indicated  for  Groups  5  and  6.  Inspection  of 
the  actual  distribution  of  Group  5  members  over  the  5  shcre-parallel  transects 
shows  that  they  are  concentrated  in  two  non-ad jacent  bancs  (Table  94) .  This 


ne  re sue: 


of  shoreward  sand  transport  but  could  reflect 
However,  inspection  ?f  the  distribution  of 


out 


the 


■re  cam  He] 


snow 


at;  : 


Vt?  r 


insects 


nearsnore  ana 


members  t  own  rd 


f  ro:r.  the  a: : shore  (Table  94).  This 
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of  oniv  the  shore-perpendicular  hypothesis  suggests  a  discri- 
e-per pend icular  bands  and  is  indicated  for  Group  3.  However, 
the  actual  distribution  of  Group  3  members  over  the  4  shore- 
transects  (Table  94)  shows  that  they  are  air  \,t  equally  concen- 
n  jr.-adjacent  bands.  This  situation  may  r,  be  the  result  of 


s.-nd  transport  h’E-SV  across  the  near-shore  shelf,  but  could  result  from  shore¬ 
ward  transport  from  isolated  point  sources. 
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geologic  formations  exposed  on  the  bottom  between  the  jetties.  The  sandy 
bottom  throughout  t.ne  study  area  is  ripple  marked,  an  indication  that  swell 
and  sea  move  sediment  over  the  entire  region  -  no  portion  of  the  stud;.-  area 
can  be  considered  below  "wave  base."  Analysis  of  phi-r..:rmsl  ;••.  irt.z  :  mponents 
indie  it  as  a  minimum  -f  n  unique  major  textural  or  grain,  sin-  croups 
present  in  the  study  area,  only  one  of  which  is  restricted  to  the  Tisnosal 
Area  proper.  I  solaced  point  sources  characterize  trie  geographic  distribu¬ 
tions  of  three  of  these  groups  and  are  indirectly  indicated  for  1  more.  The 
remaining  group  is  distributed  in  shore-parallel  bands  with  members  being 
concentrated  in  the  nearshore  bands  and  deficient  in  the  offshore. 
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CONCLL'SIOlo 

Die*  Charleston  Harbor  Ocean  Disposal  Area  is  located  on  the  inner 
’or.t  ir.ental  shelf  :r.i  dvav  along  the  coast  of  .south  Carolina.  Water  depths 
in  the  area  vary  from  about  10-16  n,  and  bottom  sediments  are  sandy.  In¬ 


vest  iyat  ions  were  conducted  in  and  adjacent  to  trie  Ocean  Disposal  Area  during 


t::e  iu.trr.er  and  autumn  of  1978  to  assess  the  benthic  communities  and  sediment 
■•harao t e r is t ics  of  the  area  in  relation  to  disposal  of  dredged  materials  over 


...iters  of  high  salinity  and  moderate  dissolved  oxygen  content  cover  the 
it  ire  a.  During  August  field  sampling,  salinities  varied  from.  31.  32-35 .33° /oo , 

a  h i 1 e  oxygen  concent  rations  ranged  from  -.0-6.9  mg/1.  Turbidities  decreased 
progressively  with  increasing  distance  from  shore,  sc  that  water  clarity  was 
markedly  treater  offshore. 

Shifting  sands  provide  an  unsuitable  substrate  for  most  sessile  species, 

:r.c  :1>.  study  area  was  sparsely  populated  with  epifaur.ai  invertebrates  except 
in  it *as  where  accumulations  of  large  shells  were  present.  The  number  of 
oe.ies  in  dredge  collections  varied  widely  from  one  station  to  another.  These 
ii-fu rentes  were  related  to  the  oresen.ee  or  absence  of  suitable  substrate 
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: ret tee  materia. 
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ie  area.  . ae 


mount  if  material  collected  by  the  dredge  was  small  at  each  of  the  10  stations 
.-amp'.-.;'.:.  Although  sponges,  octecorals,  hydro  ids,  hryozoans,  and  ascidiar.s 
were  occasional  iy  taker,  in  the  dredge,  no  live  bottom  areas  were  found  anywhere 
in  tue  study  irea.  ho  noteworthy  differences  in  epi faunal  composition  were 
detected  hotvt-.n  the  deem  Dicrosal  Area  -nd  ac  *  acent  -ites  outside  that  c  .veld 
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far"  ..i'.  ii.it.,  m  un.-xrectedl-.  !  i;  u-  v.ir :  ety  of  infuunii  invertol  r.- r  ,,-s  v.\ 

:  >-i;nd  in  or  if  aunp  Los .  Thorough  tax. ’no::,  i  workup  of  the  so  collect  ior.s  result:  d 

in  the  ident  if  lent  i.>n  of  -193  species ,  This  study  shows  tint  benthic  communit  ics 

of  the  inner  continental  shelf  in  this  re: ion  are  faunist icaliy  richer  and 

hove  higher  species  diversity  than  previously  thought.  Most  of  the  constituent 
species  ere  small,  and  polvchaete  worms  dominated  the  fauna  both  in  numbers  of 
soecies  (211)  and  overall  abundance  (3? . 5”  of  the  fauna).  The  most  abundant 
species  was  the  Lancelot  Dranchiostcma  ca ribaeura,  a  seasonally  abundant  organism 
which  accounted  for  nearly  20%  of  the  total  number  of  animals  collected. 

Lance  lets  were  found  in  much  greater  concentration  s  than  have  beer,  recorded 
before  from  the  southeastern  continental  shelf,  reaching  maximum  densities  of 
2733  individuals  m~-.  The  decaiied  account  of  benthic  community  structure 
provided  by  this  reporc  provides  a  data  base  for  appraising  the  effects  of 
•‘mure  dredged  material  disposal  in  the  area. 

Variation  in  species  numbers,  faunal  density,  species  diversity,  and 
snec ias  richness  were  noted  from  one  station  to  another.  However,  differences 
between  sites  inside  end  outside  the  Ocean  Disposal  Area  were  not  statistically 
s ten  if  leant .  Mo  effects  of  dredged  material  disposal  were  detectable  on  either 
■vi  t :  lunal  or  infaunal  communities.  Such  practices  have  probably  had  little 
last  ing  impact  or.  the  macrobenthos  because  of  the  similarity  of  dredged 
mat  ..-rials  to  the  existing  sediments  of  the  disposal  area.  On  the  other  hand , 
imrn.-t  of  dredged  mater:  il.s  o f  a  different  particle  size 


ucn  as  sii: 


'u.c  ~r  can"  to  signer  i~ant  i:  tc.ese  se. 


in  t  s  . 


o/  H  'j  vc  ',  U  J 


ab  ie 


List  of  epifaunal  species  collected  in  oyster  dredge  samples,  and  thei 
freouencv  of  occurrence  at  40  stations  in  the  stucv  area, 

r 

Species  Occurrence  at  Number  of  Stations 


i 


I 


Phylum  Porifera 
Cliona  sp . 

Leucosolenia  canariensis 
Porifera  (undet.) 

Snheciospongia  vesparia 
Orange  sponge  (undet.) 

Phylum  Cnidaria 

Clvtia  cylindrica 
As trangia  danae 
Turritopsis  nutricula 
Schizotricha  tenella 
Eudendrium  sp. 

Dynamena  cornicina 
Telesto  sanguines 
Ectopleura  dumortieri 
Halecium  dysymmetrum 
Telesto  fruticulosa 
Leptogorgia  setacea 
Zanclea  costata 
Actiniaria  (undet.) 

Halecium  sp. 

Lovenella  grandis 
Titanideum  frauenfeldii 
Chrvsaora  quinquecirrha  (polyp) 
Leptogorgia  virgulata 
Lovenella  gracilis 
Monos taechas  quadridens 
Plumularia  floridana 
Proboscidactyla  ornata 
Bougainvillia  sp. 

Campanulina  sp. 

Clytia  fragilis 
Clytia  kincaidi 
Clytia  pauler.sis 
Cuspidella  humilis 
Epizoanthus  americanus 
Hvdractinia  echinata 
Lop’nogorgia  hebes 
Pandeidae  (undet.) 

Sertularella  conica 
Phylum  Platyhelminthes 

Tubellaria  (undet.) 

Phylum  Fvhync’nocoela 

Nemertear.  (undet.) 

Phylum  Entoprocta 


13 
5 

3 
1 
1 

25 

17 

16 

15 

14 
13 
12 
11 

8 

8 

7 

5 

4 
3 
3 
3 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

5 
1 
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Table  T.  (continued) 


Species 

Barentsia  sp. 

Entoproct  (undet.) 

Phylum  Bryozoa 

Paras mittina  nitiaa 
Meabranipora  tenuis 
Micropcrella  ciliata 
Schizoporella  cornuta 
Aetea  anguina 
Cribrilaria  radiata 
Hippopleurifera  mucronata 
Hipnoporina  verrilli 
Phvlactella  aviculifera 
Trvpsos  tega  venusta 
Cleidochasma  porcellanuc 
Cvclostomata  A  (undet.) 
Schizoporella  errata 
Bowerbankia  gracilis 
Crisia  sp. 

Floridina  parvicella 
Hippoporella  uvulifera 
Copidozoum  tenuirostre 
Lichenopora  sp. 
Celleporidae  (undet.) 
Reptadeonella  violacea 
Sundanella  sibogae 
Aeve rrillia  setigera 
Amathia  distans 
Caulibugula  pearsei 
Cribrilina  floridana 
Crvptosula  pallasiana 
Hippaliosina  rostrigera 
Hippoporina  contracta 
Alcyonidium  hauffi 
Amathia  altemata 
Amathia  sp. 

Anasca  A  (undet.) 

Cel leporina  hassalli 
Ctenostomata  (undet.) 
Discoporella  umbellata 
Electra  monos tachys 
Membranipora  arborescens 
Nolella  stipata 
Phylum  Sipuncula 

Sipunculid  (undet.) 

Phylum  Echiura 

Echiurid  (undet.) 

Phylum  Annelida 

Hvdroides  dianthus 
Sabel laria  vulgaris 
Lepidonotus  sublevis 


Occurrence  at  Number  of  Stations 


1 

1 

24 

23 

21 

17 

15 

14 

13 

12 

12 

9 

8 

6 

8 

7 

7 

7 

7 

6 

6 

4 


2 

2 

2 

2 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 


1 

14 

1 

27 

22 

13 
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Table  2.  (continued) 


Species  Ocurrence  at  Numb 


Hypsicomus  phaeotaer.ia 
Pomatoceros  caeruieus 
Polvchaeta  A  (undet.) 
Pclvdora  sp . 

Sabellidae  (undet.) 

Phylum  Mollusca 

Chama  macerophvlla 
Crepidula  f ornicata 
Anadara  transversa 
Os t re a  eguestris 
Anomia  simplex 
Cnaetopleura  apiculata 
Crepidula  plana 
Mitrella  lunata 
Octopus  vulgaris 
Anachis  translirata 
Mus cuius  lateralis 
Oliva  sayana 
Polinices  duplicatus 
Eupleura  caudata 
Modiolus  modiolus  squamosus 
Acanthodoris  pilosa 
Argopecten  gibbus 
Dinocardium  robustur. 

Didora  cavenensis 
Diplothvra  smith i 
Fasciolaria  lilium  hunteria 
Gastropoda  (undet.) 
Lithophaga  bisulcata 
Muricidae  (undet.) 

Prunum  apicinum 
Sin urn  perspectivum 
Turbo  castanea 
Urosalpinx  cinerea 

Phylum  Arthropoda 

Balanus  venus t us 
Balanus  calidus 
Ovalipes  stephensoni 
Kochlorine  f loridana 
Xanthidae  (undet.) 

Pilumnus  sp. 

Portun us  gibbesii 
Caprellidae  (undet.) 

Pagurus  pollicaris 
Podochela  sidneyi 
Libinia  dubia 
Ovalipes  ocellatus 
Portunus  spinimanus 
Squilla  emo us a 
Balanus  galeatus 


11 

10 
o 

1 
1 

21 
14 
13 
13 
10 
8 
8 
8 
*4 

3 
3 
3 
3 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

29 
12 
11 
8 
7 
5 
5 

3  • 

3  : 

3  i 

2  ; 

2  1 

2  : 
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Table  2.  (continued) 


Balanus  iinorovisus 
Callinectes  sap id us 
Che lonibia  patula 
Hepatus  pudibundus 
Hypo concha  sabulosa 
Metoporhaphis  calcarata 
Micropanope  xanthiformis 


Paguridae  (undet.) 
Pilumnus  savi 
Synalpheus  townsendi 
Tanystylum  orbiculare 


Trachvoenaeus  constrictus 


Phylum  Echinodermata 

Arbacia  punctulata 


Astropecten  duplicatus 


Oohiothrix  angulata 


Asterias  forbesi 


Mellita  quinquesperforata 


Luidia  clathrata 


Clypeaster  rosaceus 


Lvtechinus  varieeatus 


Astropecten  articulatus 
Clvpeaster  sub depress us 
Luidia  bemasconiae 
Ophioderma  appressum 
Ophiolepis  elegans 
Phylum  Chordata 

Didemnum  candidum 
Ascidiacea  A  (undet.) 
Stvela  plicata 
Ascidiacea  B  (undet.) 
Amaroucium  sp. 
Amaroucium.  constellatum 
Ascidiacea  C  (undet.) 
Ascidiacea  (undet.) 
Ascidiacea  D  (undet.) 
Clavelina  picta 
Molgulidae  (undet.) 

Stye la  sp. 


Ocurrence  at  Number  of  Stations 


Tab  It.  3-  Occurrence  of  epi faunal  invertebrate?  in  dredge  collection?  from 
station  DS01. 


Phyluir.  Arthropoda 

Ovalipes  ocellatus 
Phylum  Echinodermata 


Phylum  Arthropoda 

Portunus  gibbesii 
Phylum  Echinodermata 

Mellita  quinquesper forata 
Phylum  Chordata 

Amar ouc ium  con Stella turn. 
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le  5-  Occurrence  of  epi faunal  invertebrates  in  dredge  collections  from 
station  DS03. 

f 


Phylum  Cr.idaria 

Clvtia  cylindrica 
Phvluir.  Pclychaeta 

Sabellar ia  vulgaris 
Phylum  Molluscs 

Crepiaul a  fornicata 
Crepidula  plana 
Phylum  Arthropoda 

Ealanus  venustus 
Pagurus  poll icar is 
Lib ini a  dubia 
Squilla  emnusa 
Phylum  Echinodermata 
Luidia  clathrata 


E 


i.1. .  j  u>>  ric 

r  ando lu3e 


(unuet  . 


roposcicac 


ornata 


-udencr mr,  sp . 

••  i 


i  ■ 


.£  K 


incaidi 


■tia  oaulensis 


.’vnamena  cornicma 


:ni 


:etricha  tent! 


.■istrantia  aanae 


:u~  r.ntoprocta 
Earentsia  so. 


Phv 


.urn  Bryozoa 
Membranioora  tenues 


Phvlur,  Annelida 


Sabellidae  (nndet.) 
Leoiconotus  sublevis 


Sabellaria  vulgaris 
Hvcroides  dianthus 


Lur.  Mollusca 


p.n 


Pol inices  duplicatus 
Mo g i o 1  us  modiolus  squamosus 
-lu~  Arthropods 

Callinectes  sapidus 
Libinia  dubia 


•lux  Echinodermata 
Asterias  forbesi 


Mollita  quinquesperf orata 


-s'1- 


enraunai  invertebrates  it 


station  DSC a. 


•burn  Porifera 
Cliona  sp . 

•lair.  Cnidaria 

Turritopsis  nutricula 
Hvdractinia  echinata 
Eudendrium  sp . 

Kalecium  dysymmetruir. 

Clvtia  cylindrica 
Carapanulina  sp . 

Dvnar.ena  cornicina 

Chrvsaora  quinqueeirrha  (polyp) 

Astraneia  danae 


.’lum  Bryozoa 

Herabranipera  arborescens 
Meirbranipora  tenuis 
Microporella  ciliata 
Schizonorella  cornuta 
■■luit  Annelida 

Kvdreides  dianthus 
Sabellaria  vulgaris 
;lur.  Mo  11  us ca 

Crepidula  plana 
■•lum  Arthropoda 

Balanus  venustus 
Caprellicae  (undet.) 
Pagurus  pollicaris 
CK elipes  ocellatus 
.•lum  Echinodertnata 
Asterias  f orbesi 
Arbacia  punctulata 
Mellita  cuinquesnerf orata 


Phylum  Porifera 
Cliona  sp . 

Phylun  Cniaaria 

CIvtia  cylindrica 
Lovenella  graci lis 
Telesto  fruticulosa 
As  trangia  danae 
Phylum  Bryozoa 

Electra  monos  tachys 
Hippoporina  ve rri Hi 
Membranipora  tenuis 
Microporella  ciliata 
Parasr.it tina  r.itica 
Schizoporella  ccmuta 
Schizoporella  errata 
Phylum  Annelida 

Lepidonotus  sub levis 
Hydroides  c  i  an  t'n us 
Sabellaria  vulgaris 
Phylum  Molluscs 

Crepidula  forr.icata 
Anadara  transversa 
An oraia  simplex 
Ostrea  equestris 
u aama  macerophvlla 
Phylum  Arthropods 

Balanus  venus tus 
Phvlun.  Chordata 

Didemnum.  candiduir. 


Ascidiacea  E  (undet.) 
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Table  9.  Occurrence  of  epifaunal  invertebrates  in  dredge  collections  f ror. 
station  DS07. 


Phylum  Porifera 
Cliona  sp. 

Phylum  Cnidaria 

Turritopsis  nutricula 
Bougainvillia  sp. 

Eudendrium  sp. 

Clytia  cvlindrica 
Telesto  f ruticulosa 
Telesto  san guinea 
Leptogorgia  virgulata 
Astrangia  danae 
Phylum  Platyhelminth.es 

Turbellaria  (undet.) 

Phylum  Bryozoa 

Alcvonidium  hauf fi 
Bowerbankia  gracilis 
Crvptosula  pallasiana 
Hippoporina  verrilli 
Membranipora  tenuis 
Microporella  ciliata 
Parasmittina  nitida 
Schizoporella  cornuta 
Schizoporella  errata 
Phylum  Sipuncula 

Sipunculid  (undet.) 

Phylum  Annelida 

Lepidonotus  sublevis 
Sabellaria  vulgaris 
Hypsicomus  phaeotaenia 
Kvdroides  dianthus 
Phylum  Mollusca 

Crepidula  fomicata 
Crepidula  plana 
Anadara  transversa 
Mus cuius  lateralis 
Anomia  simplex 
Ostrea  equestris 

Chama  macerophylla  < 

Diplothy ra  smlthii 
Octopus  vulgaris 
Phylum  Arthropoda 

Kochlorine  f loridana 
Balanus  calidus 

Balanus  venus tus  < 

Squilla  empusa 
Pagurus  pollicaris 
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Table  9.  (continued) 

Xanthidae  (undet.) 
Phylum  Echinodermata 

As trop&cten  duplicatus 
Asterias  f orbesi 
Ophiothrix  angulata 
Arbacia  punctulata 
Phylum  Chordata 

Didemnum  candidum 
Ascidiacea  A  (undet.) 


■•1 
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Table  1C 


Occurrence  of  epifaunal  invertebrates  in  dredge  collection 
from  station  DS08. 


Phylum  Brvozoa 

Celleporidae  (undet.) 
Crisia  sp . 

Hippoporina  verrilli 
Henbranipora  tenuis 
Schizoporella  comuta 
Phylum  Mollusca 

Crepidula  f ornicata 
Crepidula  plana 
lirosalpinx  cinerea 
Mitrella  lunata 
Anomia  simplex 
Ostrea  equestris 
Phylum  Arthropoda 

Tanystvlum  orbiculare 
Balanus  venus t us 
Ovalipes  stephensoni 
Port un us  spinimanus 
Xanthidae  (undet.) 
Pilumnus  sp . 

Metoporhaphis  calcarata 
Phylum  Echinodermata 

Luidia  bernasconiae 
Ophiothrix  angulata 
Mellita  quinquesperf or at a 
Phylum  Chordata 

Amaroucium  sp. 

Clavelina  picta 
S tyela  plicata 
Ascidiacea  (undet.) 


-6 


Phylum  Cnidaria 

Chrvsaora  quinquecirrha  (polyp) 


Phylum  Bryozoa 

Membranipora  tenuis 


Phylum  Annelida 

Hvdroides  di an thus 
Phylum  Mollusca 

Oliva  savana 


Phylum  Arthropoda 

Balanus  improvisus 


Ovalipes  stephensoni 
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aole  13.  Occurrence  of  epifaunal  invertebrates  in  dredge  collections 
station  DS11. 


Phylum.  Arthropoda 

Trachypenaeus  constrictus 
Phylum  Echinodermata 


from 


[able  1-..  Occurrence  of  epifaunal  invertebrates  in  dredge  collections  from 
station  DS12. 


Phylum  Porifera 

Spheciospongia  vesparia 


Phylum  Cnidaria 

Eudendrlum  sp . 


Proboscidactyla  ornata 


Clvtia  cvlindrica 


Dvnamena  comicina 


Telesto  sanguine 


Titanideum  frauenfeldii 


hebes 


setacea 


Actiniaria  (undet.) 
Phylum  Bryozoa 

Aeverrillia  setigera 


Phylum  Mollusca 

Anachis  translirata 
Hus cuius  lateralis 
Phylum  Arthropods 

Balanus  calidus 
Balanus  galeatus 
Xanthidae  (undet.) 
Pilumnus  sp. 

Podochela  sidneyi 
Phylum  Echinodermata 

As  trope cten  duplicatus 
Phylum  Chordata 

Amaroucium  sp. 


Didemnum  candidum 


Stvela  plicata 


Molgulidae  (undet.) 
Ascidiacea  C  (undet.) 
Ascidiacea  D  (undet.) 


ible  15 .  Occurrence  cf  epifaunal  invertebrates  in  dredge  collections  from 
station  DS13. 


Phylum  Porifera 
Cliona  sp. 

Phylum  Cnidaria 

Turritopsis  nutricula 


Eudendrium  sp. 


Clytia  cvlindrica 


D\*namena  comicina 


Schizotricha  tenella 


Plumularia  floridana 


Telesto  fruticulosa 


:ogorgia  setacea 


As t ran pi a  danae 


Phylum  Platyhelminthes 
Tubellaria  (undet.) 
Phylum  Bryozoa 

Aetea  aneuina 


Bowerbankia  gracilis 


Celleporidae  (undet.) 
Copidozoum  tenuirostre 


Crisia  sp. 

Hippoporina  contracta 


verrilli 


Membranipora  tenuis 


Parasmittina  nitida 


Schizoporella  cornuta 


Sur.dar.ella  sibogae 


Phylum  Annelida 

Lepidonotus  sublevis 


Sabellaria  vulgaris 


Hvpsicomus  phaeotaenia 


Hydroides  dianthus 


Phylum  Mollusca 

Crepidula  fomicata 


Mitrella  lunata 


Prunum  apicinum 


Anadara  transversa 


Musculus  lateralis 


Anomia  simplex 


Ostrea  equestris 


Chama  macerophylla 


Chaetopleura  apiculata 


Phylum  Arthropods 

Kochlorine  floridana 


Balanus  venus tus 


Xanthidae  (undet.) 
Pilumnus  sp. 


I  at  ie 


invertebrates  ir.  dredge 


ectior.s 


tror 


It  .  Occurrence  ; 
station  DSL 


er itaunaj 


Phylum  Cnidaria 

Clytia  cylindrica 
Phylum  Bryozoa 

Membranipora  tenuis 
Parasir.it tina  nitida 
Phylum  Annelida 

Sabellaria  vulgaris 
Hydrcides  dlant'nus 
Phylum  Mollusca 

Ostrea  equestris 
Phylum  Arthropoda 

Balanus  venustus 
Phylum  Echinodermata 
Luidia  clathrata 


e 


Occurrence  cf  epifaunal  invertebrates  in  dredge  ccllections  from 
station  DS15. 


yluir.  Cnidaria 

Eudendrium  sp . 

Cly tia  cylindrica 
Telesto  f rut iculosa 
Telesto  sanguinea 
Astrangia  danae 
iuTK  Bryozoa 
Aetea  anguina 
Bowerhankia  gracilis 
Celleporina  hassalli 
Crisia  sp. 

Hippoporina  verrilli 
Microporella  ciliata 
Schizoporella  cornuta 

lurr.  Annelida  #j 

Lepidonotus  sublevis 
Hydroides  dianthus 
Sabellaria  vulgaris 
Phylurr.  Mollusca 

Pci inices  duplicatus 
Modiolus  modiolus  squamosus 
Ar.adara  transversa 
Anemia  simplex 
Dinocardium  robustum 
nylum  Art'nropoda 

Balanus  venustus 
uvallpes  stephensoni 
lutr.  Echinodermata 

Astropecten  articulatus 
Me 11 ita  quinquesperforata 
lurr:  Chordata 

Ascidiacea  A  (undet.) 


— 


Table  15.  Occurrence  of  epifaur.al  invertebrates  in  dredge  ccllec 
station  DS16. 


Phylum  Cnidaria 

Turritopsis  nutricula 
Civ tia  cvlindrica 
Dvnamena  cornicina 
Schizotricha  tenella 
Astrangia  danae 
Phylum.  Rhync'nocoeia 

Nemertean  (undet . ) 
Phylum.  Bryozoa 

Aetea  anguina 
Amatnia  alternata 
Copidozoum.  tenuirostre 
Kippoporina  verrilli 
Membranipora  tenuis 
Microporella  c iliata 
Parasmittina  nitida 
Schizoperella  cornuta 
Phylum  Annelida 

Lepidonotus  sublevis 
Sabellaria  vulgaris 
Hyarcices  dianthus 
Phylum  Mo 11 us ca 

Crepidula  fornicata 
Anacara  transversa 
Mus cuius  lateralis 
Anom.ia  simplex 
Cnama  macerophylla 
Phylum  Arthropoda 

Balanus  calidus 
Balanus  venustus 
Phylum.  Echinodermata 

Ophlcthrix  angulata 
Arbac ia  punctulata 
Phylum  Chordata 

Didemnum  candid urn 
Ascidiacea  A  (undet.) 
Asridiacea  B  (undet.) 


ion 


l 


[able  19.  Occurrence  of  epifaur.al  invertebrates  ir.  dredce 
station  DS17. 


:tions  rroir. 


■'luir.  Pori f era 

Pori f era  (undet . ) 

■luir.  Cnidaria 

Turritopsis  nutricula 


Euaendrium  sp. 


Clvtia  cvlindric 


Dvr.aitgna  cornicina 
Sehizotricha  tenella 


Telesto  fruticuiosa 


Telesto  saneuinea 


rauenfeldii 


Actiniaria  (undet.) 
Astrancia  danae 


’luir.  Bryozoa 
Aetea  anauina 


Copidozoum  tenuirostre 


Cribrilaria  radiaf 


Hiroopleurifera  mucronata 


Hitooporella  uvulifera 


Hipooporina  verrilli 


Men.branipcra  tenuis 


Microoorella  ciliata 


rasmittina  nitida 


Phvlactella  avicuiifera 


Rentadeonella  violacea 


Schizonorel] a  cornuta 


Scbizoporella  errata 


Trvosostega  venusta 


•lur.  Annelida 

Lepidonotus  sublevis 
Sabellaria  vulgaris 
Hvcroides  dianthus 
’lurr.  Mo  11  us ca 

Crepidula  f ornicata 
r asc iolaria  liliuir  hunteria 
Chaetopleura  apiculata 
Ostrea  eouestr is 
C'naxa  maceronhvlla 
'lum  Arthropoda 
Balanus  cal idus 
Ba 1  an  ns  venustus 
Carrullidae  (undet.) 
Svnalphcus  townsendi 
Paguridnc-  (undet.'' 

PJ_i_iirrnus  say j 
Xanti.idae  (undet.) 


wr ter  rates  m  crecge 


Lections  from 


l c t or :e  ura  c urc r t i e r i 
Cl y t i a  cvl in erica 
5  chi  cot  ri eh a  tenella 
Celeste  sanguine  a 


uur.  ervozoa 

Crvptosula  pailasiana 
Himoporina  verrilli 
Membraninora  tenuis 
Mi crcporella  ciliata 
Schizoporella  errata 
•Iutt.  Annelida 

Hvdroides  dianthus 
Sabellaria  vulgaris 
•iuir  Mollusca 

Crepidula  fomicata 


Crepidula  plana 


Mitrella  lunata 


Anadara  transversa 


Anomia  simplex 


Ostrea  equestris 


T 1 urn  Arthropoda 
Balanus  venustus 


Hepatus  pudibundus 


Ovalines  Stephenson: 


:lum  Echinoaermata 

As trope cten  duplicatus 
rlum  Chordata 
Stvela  sp . 
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Table  21.  Occurrence  of  epifaunal  invertebrates  in  dredge  collections  from 
station  DS19. 


Phylum  Cnidaria 

Eudendrium  sp . 

Halecium  dysyninetrum 
Civ tia  cylindrica 
Dynamena  quadridentata 
Schizotricha  tenella 
Phylum  Brvozoa 

Microporella  ciliata 
Phylum  Annelida 

Hydroides  dianthus 
Phylum  Mollusca 

Sinum  perspect ivum 
Phylum  Arthropoda 

Balanus  venustus 
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Table  22.  Occurrence  of  epifaunal  invertebrates  in  dredge  collections  from 
station  DS20. 


Phylum  Cnidaria 

Ectopleura  dumortieri 
Astrangia  danae 
Phylum  Bryozoa 

Membranipora  tenuis 
Parasmittina  nitida 
Schizoporella  cornuta 
Schizoporella  errata 
Phylum  Annelida 

Hydroides  dianthus 
Sabellaria  vulgaris 
Phylum  Mollusca 

Mitrella  lunata 
Phylum  Arthropoda 

Balanus  venus tus 
Micropanope  xanthif ormis 
Phylum  Echinodermata 

Ophiothrix  angulata 


Phylum  Porifera 
Cliona  sp. 

Phylum  Cnidaria 

Ectooleura  dumortieri 


Zanclea  costata 


Turritopsis  nutricula 


Eudendrlum  sp 


Halecium  sp 


Lovenella  eranais 


Clytia  cvlindrica 


comicina 


Sertularella  conica 


Schizotricha  tenella 


Telesto  sanguinea 


Actiniaria  (undet.) 
Astrangia  danae 


Phylum  Bryozoa 

Aetea  anguina 


Anasca  A  (undet.) 
Bowerbankia  gracilis 


Hydroides  dianthus 


Polychaeta  A  (undet.) 
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Table  23.  (continued) 

Phylum  Mollusca 

Diodora  cayenensis 
Crepidula  f omicata 
Anachis  translirata 
Anomia  simplex 
Os  trea  equestris 
Chama  macerophylla 
Octopus  vulgaris 
Phylum  Arthropoda 

Kochlorine  floridana 
Balanus  venus  t us 
Xanthidae  (undet.) 
Podochela  sidnevi 
Phylum  Echinodermata 

Ophiothrix  angulata 
Arbacia  punctulata 
Phylum  Chordata 

Amaroucium  sp . 
Didemnum  candidum 
Styela  plicata 
Ascidiacea  A  (undet.) 
Ascidiacea  B  (undet.) 


Table  24 


Occurrence  of  epifaunal  invertebrates  in  dredge  collections  from 
station  DS22. 


Phylum  Cnidaria 

Astraneia  danae 


Phylum  Bryozoa 

HioooDleurif era  mucronata 


.a  uvulifera 


Microporella  ciliata 


Parasmittina  nitida 


Schizoporella  cornuta 


Phylum  Annelida 

Sabellaria  vulgaris 


Hvdroides  dianthus 


Phylum  Mollusca 

Chama  maceronhvlla 


Phylum  Echinodermata 

Astrooecten  duplicatus 
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Table  25.  Occurrence  of  epifaunal  invertebrates  in  dredge  collections  from 
station  DS23. 


Nothing  recovered 
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Table  26.  Occurrence  of  eplfaunal  invertebrates  in  dredge  collections  from 
DS24 . 


Phylum  Bryozoa 

Amathia  sp . 
Aeverrillia  setigera 
Phylum  Arthropoda 

Ovalipes  stephensoni 
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Table  2 7 .  Occurrence  of  epifaunal  invertebrates  in  dredge  collections  from 
station  DS25. 


Phylum  Porifera 
Cliona  sp. 

Phylum  Cnidaria 

Ectopleura  dumortieri 


Zanclea  costata 


Turritopsis  nutricula 


Eudendrium  sp. 


Halecium  dysymmetrum 


Halecium  sp. 


Clytia  cylindrica 


namena  cornicina 


Schizotricha  tenella 


Telesto  fruticulosa 
Telesto  san guinea 
Astrangia  danae 


Phylum  Bryozoa 

Aetea  anguina 


Crisia  sp. 

Cyclostomata  A  (undet.) 
Discoporella  umbellata 


Floridina  parvicella 


Hippopleurifera  mucronata 


Hippoporina  contracta 


verrilli 


Membranipora  tenuis 


Microporella  ciliata 


Parasmittina  nitida 


Phylactella  aviculifera 


Schizoporella  comuta 


Schizoporella  errata 


Sundanella  sibogae 


a  venusta 


Phylum  Sipuncula 

Sipunculid  (undet.) 
Phylum  Annelida 

Lepidonotus  sublevis 


Pomatoceros  caeruleus 


Phylum  Mollusca 

Crepidula  fornicata 


Table  27.  (continued) 


Crepidula  plana 
Muricidae  (undet.) 
Mitrella  lunata 
Anadara  transversa 
Mus cuius  lateralis 
Anomia  simplex 
Chama  macerophylla 
Chaetopleura  apiculata 
Phylum  Arthropoda 

Kochlorlne  f loridana 
Balanus  calidus 
Balanus  venus  t us 
Paguridae  (undet.) 
Portunus  gibbesii 
Phylum  Echinodermata 

Astropecten  duplicatus 
Ophiothrix  angulata 
Arbacia  punctulata 
Lvtechinus  variegatus 
Phylum  Chordata 

Didemnum  candidum 
Ascidiacea  A  (undet.) 
Ascidiacea  B  (undet.) 
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Table  28.  Occurrence  cf  epifaunal  invertebrates  in  dredge  collections  from 
station  DS26. 


Phylum  Porifera 
Cliona  sp. 

Phylum  Cnidaria 

Turritopsis  nutricula 
Eudendrium  sp. 

Halecium  dysymmetrum 
Clytia  cylindrica 
Monos taechas  quadridens 
Schizotricha  tenella  < 

Leptogorgia  setacea 
Phylum  Bryozoa 

Aetea  anguina 
Cleidochasma  porcellanum 
Cribrilaria  radiata 
Cyclostomata  A  (undet.) 

Hippopleurifera  mucronata 
Hippoporella  uvulifera 
Membranipora  tenuis 
Microporella  ciliata 
Parasmittina  nitida 
Phylactella  aviculifera 
Trypsostega  venus ta 
Phylum  Sipuncula 

Sipunculid  (undet.) 

Phylum  Annelida 

Lepidonotus  sublevis 
Sabellaria  vulgaris 
Hypsicomus  phaeotaenia 
Hydroides  dianthus 
Pomatoceros  caeruleus 
Polycnaeta  A  (undet.) 

Phylum  Mollusca 

Crepidula  plana 
Eupleura  caudata 
Hltrella  lunata 
Oliva  say an a 
Anadara  transversa 
Ostrea  equestris 
Chama  macerophylla 
Chaetopleura  apiculata 
Phylum  Arthropods 

3alanus  calidus 
Balanus  venus  tus 
Chelonibia  patula 
Ovalipes  stephensoni 
Portunus  gibbesii 
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Table  28.  (continued) 

v  •  Portunus  spinimanus 
Xanthidae  (undet.) 
Phylum  Echinodermata 

Astropecten  duplicatus 
Oohiothrix  angulata 
Arbacia  ounctulata 
Phylum  Chordata 

S tyela  plicata 
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Table  29.  Occurrence  of  epifaunal  invertebrates  in  dredge  collections  from 
station  DS27. 

<  1 


£i  i) 


Phylum  Cnidaria 

Turritopsis  nutricula 
Cuspidella  humilis 
Cly tia  cylindrica 
As t rangia  danae 
Phylum  Bryozoa 

Parasmittina  n i t i  1  a 
Phylum  Sipuncula 

Sipunculid  (undet.) 

Phylum  Annelida 

Hydroides  dianthus 
Sabellaria  vulgaris 
Phylum  Mollusca 

Chama  macerophylla 
Phvlum  Arthropoda 

Balanus  venustus 
Ovalipes  stephensoni 
Phvlum  Echinodermata 

He  1 1  i t a  quinquesperf grata 
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Table  30.  Occurrence  of  epifaunal  invertebrates  in  dredge  coile 
station  DS23. 


Phylum  Cnidaria 

Ectopleura  dutnortieri 
Turritopsis  nutr i cula 
Civ tia  cylindr ica 
Schizotricha  tenella 
Plumularia  f loridana 
Telesto  sanguinea 
Phylum  Brvozoa 

Parasmittina  nitida 
Schizoporella  cornuta 
Phylum  Arthropoda 

3alanus  venustus 
Ovalipes  stepnensoni 
Phylum  Echinodermata 

Astropecten  dunlicatus 
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Table  31.  Occurrence  of  epifaunal  invertebrates  in  dredge  collections  from 
station  DS29. 


r 


■ 


i 

c 


i 

i 


Phylum  Cnidaria 

Ectopleura  dumortieri 
Eudendrium  sp. 

Halecium  dysymmetrum 
Clytia  cylindrica 
Schizotricha  tenella 
Astrangia  danae 
Phylum  Bryozoa 

Aetea  angulna 
Cribrilaria  radiata 
Hippopleurifera  mucronata 
Hippoporina  verrilli 
Membranipora  tenuis 
Paras mittina  nitida 
Schizoporella  cornuta 
Schizoporella  errata 
Phylum  Sipuncula 

Sipunculid  (undet.) 

Phylum  Echiura 

Echiurid  (undet.) 

Phylum  Annelida 

Sabellaria  vulgaris 
Hypsicomus  phaeotaenia 
Hydroides  dianthus 
Pomatoceros  caeruleus 
Phylum  Mollusca 

Crepidula  fornicata 
Crepidula  plana 
Polinices  duplicatus 
Mitrella  lunata 
Anadara  transversa 
Anotnia  simplex 
Ostrea  eg uestris 
Chama  macerophylla 
Octopus  vulgaris 
Phylum  Arthropoda 

Kochlorine  floridana 
Balanus  venus tus 
Xanthidae  (undet.) 

Phylum  Echinodermata 

Ophiolepis  elegans 
Phylum  Chordata 

Amaroucium  sp. 


I 


Table  32.  Occurrence  of  epifaunal  invertebrates  in  dredge  collections  from 
station  DS30. 


C  » 


Phylum  Porifera 
Cliona  sp. 

Leucosolenia  canariensis 


Phylum  Cnidaria 

Turritopsis  nutricula 


Eudendrium  sp. 
Halecium  dysymmetrum 


Halecium  sp. 


Clvtia  cvlindrica 


Dvnamena  comicina 
Schizotricha  tenella 
Telesto  sanguinea 
Astrangia  danae 
Phylum  Platyhelminthes 

Turbellaria  (undet.) 
Phylum  Bryozoa 

Aetea  anguina 
Cribrilaria  radiata 
Cyclostomata  A  (undet.) 
Membranipora  tenuis 
Hicroporella  ciliata 
Parasmittina  nitida 
Phylactella  aviculifera 
Phylum  Sipuncula 

Sipunculid  (undet.) 
Phylum  Annelida 

Polydora  sp. 


Hvpsicomus  phaeotaenia 


Hvdroides  dianthus 


Pomatoceros  caeruleus 


Phylum  Mollusca 

Crepidula  fornicata 
Euoleura  caudata 


Mitrella  lunata 


Gastropoda  (undet.) 
Anadara  transversa 


Argopecten  gibbus 


Portunus  gibbesii 


Pilumnus  sp. 

Phylum  Echinodermata 

Ophiothrix  angulata 
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Table  32.  (continued) 

Arbacia  punctulata 
Phylum  Chordata 

Styela  plicata 
Ascidiacea  A  (undet.) 


-95- 


Table  33.  Occurrence  of  epifaunal  invertebrates  in  dredge  collections  from 
station  DS31. 


Phylum  Cnidaria 

Clytia  cylindrica 
Telesto  f ruticulosa 
Phylum  Bryozoa 

Crlbrilaria  radiata 
Membranipora  tenuis 
Microporella  ciliata 
Paras mittina  nitida 
Phylum  Annelida 

Lepidonotus  sublevis 
Sabellaria  vulgaris 
Phylum  Mollusca 

Anachis  translirata 
Mltrella  lunata 
Acanthodoris  pilosa 
Anadara  transversa 
Chama  macerophylla 
Phylum  Arthropoda 

Balanus  calidus 
3alanus  venus tua 
Phylum  Echinodermata 
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Table  34.  Occurrence  of  epifaunal  invertebrates  in  dredge  collections  from 
station  DS32. 


Phylum  Cnidaria 

Ectopleura  dumortieri 


Schizotricha  tenella 


:oeoreia  virgulata 


Phylum  Bryozoa 

Cleidochasma  porcellanum 


Copidozoum  tenuirostre 


Cribrilaria  radiata 


Floridina  parvicella 


Hippopleuri fera  mucronata 


Hippoporella  uvul^era 


Phylum  Sipuncula 

Sipunculid  (undet.) 
Phylum  Annelida 

Hvdroides  dianthus 


Phylum  Mollusca 
Oliva  savana 


Ostrea  equestris 


Chama  macerophvlla 


Phylum  Arthropoda 

Balanus  venustus 


Ovalioes  stephensoni 


-97- 


Table  35.  Occurrence  of  epifaunal  invertebrates  in  dredge  collections  from 
station  DS33. 


f  i 


n 


SBBWffll'B 


Phylum  Porifera 
Cliona  sp . 

Leucosolenia  canariensis 


Phylum  Cnidaria 

Ectopleura  dunortieri 


Zanclea  costata 


Turritopsis  nutricula 


Lovenella  grandis 


setacea 


Astrangia  danae 


Phylum  Platyhelminthes 

Turbellaria  (undet.) 
Phylum  Bryozoa 

Aetea  anguina 


Amathia  distans 


Anasca  A  (undet.) 
Cleidochasma  porcellanum 


Cribrilaria  radiata 


Cribrilina  floridana 


Cyclostomata  A  (undet.) 
Floridina  parvicella 


ra  mucronata 


uvulifera 
Lichenopora  sp . 
Parasmittina  nitida 


Phvlactella  aviculifera 


venus t a 


Phylum  Sipuncula 

Sipunculid  (undet.) 
Phylum  Annelida 

Lepidonotus  sublevis 


Hvpsicomus  phaeotaenia 


Pomatoceros  caeruleus 


Phylum  Mollusca 

Turbo  castanea 


Chama  mace rophy 11a 


Chaetopleura  apiculata 


Octopus  vulgaris 


Phylum  Arthropoda 

Kochlorine  floridana 


Balanus  calidus 


3alanus  venus  tus 


Ovalipes  stephensoni 


Portunus  gibbesii 


Podoche la  sidneyi 
Phvlum  Echinodermata 
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Table  35.  (continued) 

Asterias  forbesi 
Arbacia  punctulata 
Clypeaster  subdepressus 
Phylum  Chordata 

Didemnum  candidun 
Ascidiacea  C 
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Table  36.  Occurrence  of  epifaunal  invertebrates  in  dredge  collections  from 
station  DS34. 


Phylum  Porifera 
Cliona  sp. 


Phylum  Cnidaria 

Ectopleura  dumortieri 


Turritopsis  nutricula 


Halecium  dysymmetrum 


Clytia  cylindrica 


Dvnamena  comicina 


Phylum  Bryozoa 

Aetea  anguina 


Cleidochasma  oorcellanum 


Cooidozoum  tenuirostre 


Cribrilaria  radiata 


Cyclostomata  A  (undet.) 
Floridina  parvicella 


Hippopleurifera  mucronata 


Lichenopora  sp. 


Microporella  ciliata 


Parasmittina  nitida 


Phylactella  uvulifera 


Trvpsosteea  venusta 


Phylum  Sipuncula 

Sipunculid  (undet.) 
Phylum  Annelida 

Sabellacia  vulgaris 
Hypsicomus  phaeotaenia 
Hydroides  di an thus 
Pomatoceros  caeruleus 
Phylum  Mollusca 

Crepidula  fomicata 
Chaetopleura  apiculata 
Anadara  transversa 
Ostrea  eauestris 


Chama  macerophvlla 


Phylum  Echinodermata 

Arbacia  punctulata 


Phylum  Chordata 

Didemnum  candidum 


Styela  plicata 


Phylum  Porifera 
Cliona  sp . 

Phylum  Cnidaria 

Ectopleura  dumortieri 
Turritopsis  nut r icula 
Clvtia  cylindrica 
Dvnamena  cornicina 
Monos taechas  quadridens 
Leptogorgia  setacea 
Phvlum  3ryozoa 

Aetea  anguina 
Cr ibrilaria  radiata 
Cyclostomata  A  (undet.) 
Floridlna  parvicexia 
Llchenopora  sp . 
Membranipora  tenuis 
Microporella  ciliata 
Parasmittina  nitida 
Phvlactella  aviculifera 
Trypsostega  venus ta 
Phylum  Sipuncuia 

Sipunculid  (undet.) 
Phylum  Annelida 

Hydro  ides  dianthus 
Pomatoceros  caeruleus 
Phylum  Mollusca 

Ghana  macerophv 11a 
Phylum  Arthropoda 

Balanus  venustus 
Ovalipes  stephensoni 
Phvlum  Ec'ninodermata 
Asterias  forbesi 


J 
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Table  38.  Occurrence  of  epifaunal  invertebrates  in  dredge  collections  f 
station  DS36. 


Phylum  Cnidaria 

Ectopleura  dumortieri 
Cly tia  cylindr ica 
Lovenella  grandis 
Leptogorgia  setacea 
Phylum  Bryozoa 

Hippopleurifera  mucronata 
Membranipora  tenuis 
Sehizoporella  cornvta 


Table  39.  Occurrence  of  e?i faunal  invertebrates  in  dredge  co:  le  ,-tion.s  from 
station  DS37. 


Phylum  Cnidaria 

Lovenella  grandis 
Phylum  3ryozoa 

Hippoporel la  avulifera 
Lichenopora  sp . 
Microporella  c i 1  la ta 
Parasmittina  ni tidr 
Phylum  Annelida 

Hydro  ides  d ianthus 
Phylum  Mollusca 

Chama  macerophy 11a 
Phylum  Arthropoda 

Balanus  venustus 
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*0.  Occurrence  of  epi faunal  invertebrates  in  dredge  collections  froc 
station  DS38. 


Phylum  Porifera 

Orange  sponge  (undet.) 
Cliona  sp. 

Phylum  Cnidaria 

Zanclea  cos tata 
Turritoosis  nutricula 


Halecium  dvsymnetrum 
Schicotricha  tenella 
Telesto  sanguinea 
Eoizoar.thus  aneri can us 


Astrangia  danae 
Phylum  Platy'nelminthes 

Turbeilaria  (undet.) 
Phylum  Er.toprocta 

Entoproct  (undet.) 
’lum  3ryozoa 

Ae  t  a  a  anguir.a 
Amathia  distans 


"hr, 


E 


3owerbankia  gracilis 

Caulibugula  pearsei 

Cleidochasma  porcellanum 

• 

Cribrilaria  radiata 

.1 

Cribrilina  floridana 

Crisia  so. 

Cvclostomata  A  (undet.) 

Floridina  parvicella 

Hipoalios ina  ros trigera 
Hinoonleurifera  mucronata 
Lichenonora  sd. 


m 


MemDramrora  tenuis 


:-ii 

cropore 

lla 

cil 

iata 

No 

lella  s 

tip 

ata 

Pa 

rasnitt 

in  a 

nit 

ida 

PhvLactel 

la 

uvui 

if  era 

Re 

p tad eon 

ell 

a  vi 

o lacea 

Sc 

hizcpor 

e  i  1 

a  oc 

rnuta 

Tr 

vdsos  te 

ga 

venu 

sta 

Phylum  Sipur.cula 

Sipunculid  .'undet.) 
Phylum  Annelida 

-1  abe  1 1  ari a  •■•nig  3rls 
Hyps i cczius  on aeo taenia 
zeros  oaerule js 


'oma: 


■ ..  urn  Mo  j.  L  us  c  j 

.reniuuia  o  Lena 

1  US  liters] 
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Table  40.  (continued) 

Lithophaga  bisulcata 
Chama  macerophvlla 
Chaetopleura  aoiculata 
Phylum  Arthropoda 

Kochlorine  f loridana 
Balanus  calidus 
Balanus  venus tus 
Phylum  Echinodermata 
Luidia  clathrata 
Astropecten  articulatus 
Asterias  forbesi 
Ophioderma  appressum 
Lvt echinus  variegatus 
Phylum  Chordata 

Didemnum  candidum 
Ascidiacea  B  (undet.) 
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Table  41.  Occurrence  of  epifaunal  invertebrates  in  dredge  collections  from 
station  DS39. 


Phylum  Porifera 

Leucosolenia  canariensis 
Phylum  Cnidaria 

Turritopsis  nutricula  ^ 

Clvtia  cv lindrica 
Dynamena  cornicina 
Schizotricha  tenella 
Telesto  sanguinea 
Lept ogorgia  se tacea 
Phylum  Bryozoa 

Aetea  anguina 
Cleidochasma  porcellanum 
Cribrilaria  radiata 
Cyclostomata  A  (undet.) 

Hippopleurifera  mucronata 
Lichenopora  sp . 

Membranipora  tenuas 
Microporella  ciliata 
Parasmittina  nitida 
Phylactella  aviculifera 
Trypsostega  venusta 
Phylum  Sipuncula 

Sipunculid  (undet.) 

Phylum  Annelida 

Pomatoceros  caeruleus 
Phylum  Mollusca 

Anadara  transversa 
Chama  macerophylla 
Phylum  Arthropoda 

Balanus  calidus 
Balanus  venustus 
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Table  42.  Occurrence  of  epifaunal  invertebrates  in  dredge  collections  from 
station  DS40. 


Phylum  Porifera 

Leucosolenia  canar iensis 
Cliona  sp . 

Porifera  (undet.) 

Phylum  Cnidaria 

Zanclea  costata 
Turritopsis  nutricula 
Clytia  cylindrica 
Telesto  sanguinea 
Actiniaria  (undet.) 

Phylum  Bryozoa 

Aetea  truncata 
Cribrilaria  radiata 
Hippopleurifera  mucronata 
Membranipora  tenuis 
Microporella  ciliata 
Parasmittina  nit ida 
Phylactella  avicu.Lifera 
Phylum  Sipuncula 

Sipunculid  (undet.) 

Phylum  Annelida 

Lepidonotus  sublevis 
Hydroides  dianthus 
Pomatoceros  caeruleus 
Phylum  Mo 11 us ca 

Chama  macerophy 11a 
Phylum  Arthropoda 

Balanus  calidus 
Balanus  venus t us 
Phylum  Echinodermata 
Aster ias  forbesi 
Arbacia  punctulata 
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Table  34.  Species  diversity  and  species  density  information  for  grab  samples  collected 
in  and  adjacent  to  the  Offshore  Disposal  Area  during  August,  1978. 


Number  of  Number  of 

Station  Diversity  (H ' )  Evenness  ( J ’ )  Richness  (SR)  Individuals/0.5  m~  Species 
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*  stations  located  in  disposal  area 
**  number  of  individuals  in  0.4 
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Table  83. 

Goodness-of-f it  test 

s  for  the  three  (3)  major  unique  textural 

groups 

identified  from  the  quartz  p'ni-nornal  components  of 

Charleston  Entrance 

channel  bottom  sediments.  The  null  hypo- 

thesis 

Deing  tested 

is  that  of  equal  distribution  over  the 

c 

3  tones 

GROUP  1: 

X2  =  2.84,  2  D.F. 

• 

n 

EXPECTED  OBSERVED 

• 

Zone 

1  (Jetties) 

3.04  4 

Zone 

2  ("Canyon") 

2.17  0 

Zone 

3  (Shelf) 

4.78  6 

- 

GROUP  4: 

X2  =  1.71,  2  D.F. 

• 

EXPECTED  OBSERVED 

Zone 

1  (Jetties) 

4.26  3 
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2  ("Canyon") 

3.04  5 

• 
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3  (Shelf) 

6.70  6 

GROUP  5: 

X2  =  6.21*,  2  D.F. 

i 

EXPECTED  OBSERVED 

• 
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1  (Jetties) 

_.74  1 
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2  ("Canyon") 

1.96  5 

* 

Zone 

3  (Shelf) 

4.30  3 

• 

*Reject  the  null 

hypothesis  of  equal  distribution 

at 

the  90%  confidence  level. 
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ss-ot-tit  tests  tor  the  six  (fa)  major  unique  textural  groups  identified  from  the  quartz  pill-normal 
ents  ot  Charleston  Harbor  Olfshore  Disposal  Study  Area  bottom  sediments.  The  null  hypothesis  being 
is  that  of  equal  distribution  over  shore-parallel  transects. 
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tested  is  that  of  equal  distribution  over  shore-perpendieul ar  Lr, inserts. 
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